Origins  of 
Ai  rpower 


Hap  Arnold's 
Command  Years  and 
Aivation  Technology, 
1936-1945* 

MAJ  DIK  DASO,  USAF 


Report  Documentation  Page 

Form  Approved 

OMB  No.  0704-0188 

Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 

VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 

1.  REPORT  DATE 

iggj  2.  REPORT  TYPE 

3.  DATES  COVERED 

00-00-1997  to  00-00-1997 

4.  TITLE  AND  SUBTITLE 

Origins  of  Airpower.  Hap  Arnold’s  Command  Years  and  Aivation 
Technology,  1936- 1945 

5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

6.  AUTHOR(S) 

5d.  PROJECT  NUMBER 

5e.  TASK  NUMBER 

5f.  WORK  UNIT  NUMBER 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  and  Space  Power  Journal, 155  N.  Twining  Street, Maxwell 

AFB,AL, 36112-6026 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS (ES) 

10.  SPONSOR/MONITOR’S  ACRONYM(S) 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 

12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

15.  SUBJECT  TERMS 

16.  SECURITY  CLASSIFICATION  OF:  17.  LIMITATION  OF 

ARSTRATT 

1 8 .  NUMBER  1 9a.  NAME  OF 

OF  PAGES  RESPONSIBLE  PERSON 

a.  REPORT  b.  ABSTRACT  c.  THIS  PAGE  Same  aS 

unclassified  unclassified  unclassified  Report  (SAR) 

20 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


ORIGINS  OF  AIRPOWER  95 


WIN  JANUARY  1936,  Brig  Gen 
Henry  H.  Arnold  was  trans¬ 
ferred  back  to  Washington, 
D.C.  Maj  Gen  Oscar  F.  Wes- 
to  ver  had  taken  over  as  chief 
of  the  Ai  r  Corps  and  had  con¬ 
vinced  Gen  Mai  in  Craig,  chief  of  staff,  that  he 
needed  Arnold  as  his  assistant.  Another  can¬ 
didate  for  that  job  was  General  Headquarters 
(GHQ)  Air  Force  commander  Brig  Gen  Frank 
M.  Andrews.  Andrews  and  Westover  had 
clashed  regarding  independence  of  the  air 
arm.  Westover,  who  had  opposed  separation 
from  the  Army  through  out  hi  sea  reer,  and  Ar¬ 
nold,  perhaps  having  learned  a  lesson  about 
buck  i  ngthesystem  at  too  hi  gh  a  I  evel ,  agreed 
th  at  re  mai  n  i  n  g  part  of  the  Army  h  el  d  def  i  n  i  te 
advantages  for  the  Air  Corps,  particularly  in 
the  area  of  logistical  support.  From  that 
poi  nt,  Andrews's  career  took  a  different  path 
from  Arnold's.  By  1939,  Andrews  had  moved 
overtotheGen  eral  Staff  un  derGen  GeorgeC. 
Marshall,  and  Arnold  held  command  of  the 
Air  Corps.  Arnold  used  this  position  to  en¬ 
sure,  among  other  things,  continued  scien¬ 
tific  and  technological  advances  in  his  com¬ 
mand.1 

Even  before  assuming  command,  Arnold 
chai  red  a  com  mi  tteeformed  i  n  1936 to  ex  am- 
ine  how  best  to  create  a  "Balanced  Air  Pro- 
gram.’Therewasnoth  ingun  usual  inhisfi  nal 
report;  in  fact,  itfol  lowed  very  closely  the  rec- 
om  men  dati  onsmadeprevi  ousl  y  by  theDru  m 
Board  (acorn  mitteeheaded  by  Maj  Gen  Hugh 
D  ru  m  th  at  was  appointedtoreviewandrevise 
the  Air  Corps's  five-year  procurement  plan). 
The  numbers  reflected  in  each  report  for  per¬ 
son  nel  and  pi  anesweresi  mi  lar.Surprisingto- 
day  but  real  i  sti  c  at  that  ti  me,  the  forecast  for 
ai  r  pi  anes  requi  red  wasonl  y  1,399  i  n  1936,  i  n- 
creasing  to  a  meager  2,708  in  1941. 2  Al¬ 
though  Arnold's  report  was  primarily  an  at¬ 
tempt  to  reckon  with  depression  budgets,  no 
mention  was  made  of  scientific  research  or 
technological  development.  Rather,  the  pro¬ 


gram's  pri  maryconcernwastosavedol  larsin 
all  areas  except  purchasing  airplanes. 

In  September  1937,  Arnold  modified  the 
con  servativeapproach  which  hisBal  ancedAir 
Program  report  had  taken.  While  addressing 
the  Western  Aviation  Planning  Conference, 
Arnold  summarized  his  philosophy  for  creat¬ 
ing  a  top-notch  aeronautical  institution  in 
America: 

Remember  that  the  seed  comes  fi  rst;  if  you  are 
to  reap  a  harvest  of  aeronautical  development, 
you  must  plant  the  seed  called  experimental 
research.  Install  aeronautical  branches  in  your 
universities;  encourage youryoung  men  to  take 
up  aeronautical  engineering.  It  is  a  new  field 
but  it  is  likely  to  prove  a  very  productive  one 
indeed.  Spend  all  the  funds  you  can  possibly 
make  available  on  experimentation  and 
research.  Next,  do  not  visualize  aviation  merely 
as  a  collection  of  airplanes.  It  is  broad  and  far 
reaching.  It  combines  manufacture,  schools, 
transportation,  airdrome,  building  and 
management,  air  munitions  and  armaments, 
metallurgy,  mills  and  mines,  finance  and 
banking,  and  finally,  public  security-national 
defense.  (Emphasis  in  original)3 

In  this  statement,  Arnold  had  issued  the 
broadest  description  of  the  evolving  techno¬ 
logical  system  of  airpower,  even  if  he  didn't 
make  a  distinction  between  empirical  (based 
on  observation)  versus  theoretical  (based  on 
cal  cu  lations)  research.  IftheAirCorpshad  lit¬ 
tle  money  for  research  and  development 
(R&D),  then  perhaps  universities  and  indus¬ 
try  coul  d  be  persuaded  to  fi  nd  some.  After  al  I , 
it  had  been  theGug  gen  hei  m  FundforthePro- 
motion  of  Aeronautics  that  had  funded  the 
fledgling  departments  in  that  discipline  at 
several  universities  almost  a  decade  earlier.4 
No  matter  the  source,  experimental  research 
was  the  key  to  future  airpower.  Arnold  had 
very  cl  everl  y  I  i  nked  Ai  rCorpsdevel  op  mentto 
civilian  prosperity  in  the  aviation  industry, 
hoping  that  civilian  institutions  would  pick 
up  the  fumbled  research  ball  while  the  Air 
Corps  was  struggling  just  to  acquire  planes. 
H  i  si  deasref I  ected the"  M  i  1 1  i  kan  ph  i  I  oso  phy, " 


*This  article  is  the  second  part  of  a  study  of  Gen  H.  H.  Arnold  and  aviation  technology,  which  began  in  the  Winter  1996  issue. 
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Capt  Homer  Boushey  in  the  Ercoupe  at  March  Field. 


thatof  bri  ngi  ngthecenterof  aero  nauti  cal  sci¬ 
ence  i  n  Ameri  ca  to  the  Cal  iforni  a  I  nstitute  of 
Tech  nol  ogy(Cal  tech),  which  had  shaped  that 
university  since  the  1920s.  This  philosophy, 
coupled  with  Arnold's  realization  that  air- 
power  was  a  com  pi  ex  system  of  I  o  gi  sti  cs,  pro- 
curement,  ground  support  bases,  and  opera¬ 
tions,  guided  his  vision  for  future  growth.5 
Arnold's  approach  to  airpower  development 
was  actual  ly  the fi  rst  noti on  of  what  became 
the  mi  I  i  tary-i  ndustri  al  -academi  c  compl  ex  af¬ 
ter  World  War  II.6 

As  was  all  too  frequent  an  occurrence  in 
these  early  years  of  aviation,  a  tragic  aircraft 
acci  denttookthel  ifeof  Gen  eral  Westo  veron 
21  September  1938.  Arnold  was  now  the  top 
man  in  the  Air  Corps.  Arnold's  experience  in 
Army  aviation  had  prepared  himforthetasks 
which  loomed  ahead,  and  now  he  was  in  a  po¬ 
sition  to  tackle  these  problems. 

When  Arnold  "shook  the  stick"  and  offi¬ 
cial  I  y  took  command  of  the  Ai  r  Corps  on  29 
September  1938,  many  military  aviation 
projects  were  under  consideration  both  at 


Wright  Field  and  at  the  National  Advisory 
CommitteeforAeronautics(NACA)facil  ityat 
Langley:  radar,  aircraftwindshieiddeicing, jet 
as  si  sted  take  off  (J  ATO )  system  (which  was  ac¬ 
tual  ly  a  rocket),  and  a  host  of  ai  rcraft  and  en- 
gine  design  modifications.  Many  of  these 
projects  were  related  to  the  brand  new  B-17, 
an  aviation  technology  leap  in  itself.7  Arnold 
wasted  no  ti  me  i  n  cal  I  i  ng  the  "long  hai  r£' 
to  a  meet  i  n  g  at  t  h  e  N  a  t  i  o  n  al  Acad  emy  o  f  Sc  i - 
ences  (NAS)  under  the  aus  pi  cesof  theCom- 
mittee  on  Air  Corps  Research,  to  solve  these 
problems.8  It  was  no  surprise  that  Arnold 
immediately  accelerated  Air  Corps  R&D  ef¬ 
forts.  In  his  first  message  as  Air  Corps  com¬ 
mander,  Ar  nol  d  devoted  aseparateparagraph 
to  the  subject  that  reflected  his  public  views 
on  airpower.  "Until  quite  recently,"  he  said, 
"wehavehad  marked  su  peri  ority  i  n  ai  rplanes, 
engines,  and  accessories.  That  superiority  is 
now  defi nitel y  chal I enged  by  recent  devel op- 
ments  abroad.  This  means  that  our  experi¬ 
mental  development  programs  must  be 
speeded  up."9  Buthisviewswereal  ready  com¬ 
monly  known  to  most  airmen. 
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NACA’s  William  Durand  (center)  was 
present  for  the  initial  JATO  tests. 

Later  he  would  be  sworn  to  secrecy 
during  development  of  the  first 
American  jet  aircraft. 

Assisting  the  speeding-up  process,  the 
Guggenheim  Aeronautical  Laboratory  at  the 
California  Institute  of  Technology  (GALCIT) 
and  the  Massachusetts  Institute  of  Technol¬ 
ogy  (MIT)  sent  representatives  to  this  NAS 
meeting.  Vannevar  Bush  and  Jerome  Hun- 
saker  of  MIT  grabbed  the  windshield  deicing 
problem  for  their  institution  while  openly 
di  smi  ssi  ngj  ATO  asafan  tasy.  H  un  saker  cal  I  ed 
JATO  the  "Buck  Rogers"  job.  Bush  explained 
to  Robert  M  i  1 1  i  kan  andTheo  dorevon  Karman 
that  he  never  understood  how  "a  serious  en¬ 
gineer  or  scientist  could  play  around  with 
rockets" 10  Arnold  knew  that  GALCIT  had  al¬ 
ready  demonstrated  some  success  in  that 
area.  Bush's  condescending  attitude  did  not 
go  over  well  with  General  Arnold.  From  that 
meeting  onward,  Arnold  thought  of  Bush  as 
someth  i  ng  I  essthan  forward- 1  ooki  ng,  despi  te 
h  i  sex  cel  I  ent,  even  pi  o  neer  i  ng,  record  i  n  el  ec- 
tri  cal  engi  neering.ThecaseofVannevarBush 
was  a  classic  example  of  how  a  talented  indi¬ 
vidual  had  been  droppedfromconfi  dencebe- 
cause  of  personal  perceptions. 

On  theother  hand,  M  i  1 1  i  kan  and  Karman, 
representing  GALCIT,  eagerly  accepted  the 
JATO  challenge,  an  attitude  that  Arnold  no 
doubt  appreciated.  JATO  represented  po¬ 
tential  funding  for  the  struggling  GALCIT 
Rocket  Research  Project,  initiated  in  1936. 
This  project,  also  known  as  GALCIT  Project 


-> 

#L,  was  established  by  Dr.  Karman  and  Dr. 
Frank  M  al  i  na,  and  exi sts  today  as  thej et  Pro¬ 
pul  si  on  Laboratory  (JPL). 11 

It  was  after  this  NAS  meeting  that  the  Ar¬ 
nold  / Karman  asso  ci  ati  on  of  f  i  ci  al  I  y  began .  Ar- 
nold  saw  Karman  as  a  useful  tool,  a  tap  for  rec¬ 
ognizing  undeveloped  technologies.  Karman 
saw  the  Army  Ai  r  Corps  as  a  worthy  red  pi  ent 
of  his  services.  More  importantly,  however, 
the  funding  Arnold  made  available  seemed 
bottomless  and  helped  Caltech  maintain  its 
status  as  the  leading  aeronautical  university 
i  n  thecou  n  try.  Karman  wasdedi  cated  to  hel  p  - 
ing  the  Army  but  was  also  dedicated  to  Cal¬ 
tech,  theGALCIT,  and  Robert M  i  1 1  i  kan.  None¬ 
theless,  this  alliance,  above  all  others  which 
Arnold  held  with  scientists  and  engineers, 
proved  oneofthemostsig  nifi  cantand  en  gag¬ 
ing  collaborations  in  the  early  history  of 
American  airpower. 

Thismeetingwasjustthebeginningof  Ma¬ 
jor  General  Arnold's  push  to  make  science 
and  technology  an  integral  part  of  the  Air 
Corps.  He  even  invited  General  Marshall  to 
alunch  eon  with  thevisitingsci  enti  sts.  Mar¬ 
shall  wondered,  "What  on  earth  are  you  do¬ 
ing  with  peo  pi  el  ikethat?"  Arnold  replied  that 
he  was  "using"  their  brainpower  to  develop 
devices  "too  difficult  for  the  Air  Force  engi¬ 
neers  to  develop  themselves."12  The  realiza¬ 
tion  that  civilian  help  was  the  only  way  to 
ensure  that  the  Army  Ai  r  Co  rps  had  the  best 
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Karman  calculates  the  number  of  engines  for  a  JATO-only  takeoff  (above).  Twelve  canisters  were  needed,  the 
propeller  was  removed,  and  the  nose  was  covered  in  safety  posters  (below).  “What  about  tomorrow  if  I  meet  with  an 
accident  today?” 


technology  available  was  typical  of  Arnold. 
He  didn't  care  where  the  devi  ces  came  from; 
he  only  cared  whether  his  Air  Corps  was  util¬ 
izing  them.  By  including  Marshall  in  thiscir- 
de  of  scientists,  Arnold  began  winning  sup¬ 
port  for  advanced  technology  from  the 
h  i  gh  est  ran  ki  n  g  Army  off i  cers. 

Not  only  did  Arnold  utilize  the  advice  of 
scientists,  he  gathered  information  from  ci¬ 
vil  i  an  avi  atorsaswel  1 . 0  nei  n  parti  cu  I  ar  i  n  f  I  u- 
enced  Arnold's  commitment  to  technology. 
In  late  1938,  Arnold  had  exchanged  letters 
wi  th  Char  I  es  Li  nd  bergh ,  then  tou  r  i  ng  Eu  rope, 
which  expressed  Lindbergh's  concern  over 
US  lethargy  in  airplane  development.  "It 
seems  to  me,"  Lindbergh  wrote,  "that  we 


ORIGINS  OF  AIRPOWER  99 


should  be  developing  prototypes  with  a  top 
speed  in thevi  cin  ityof  500 mph  atal  ti  tude. . . 

.  Thetrend  over  here  seems  to  be  to  ward  very 
high  speed."13  This  revelation  worried  Ar¬ 
nold.  In  March  1939,  Arnold  established  a 
special  air  board  to  study  the  problems  that 
Lindbergh  had  addressed.  By  April  1939,  Ar¬ 
nold  had  convinced  Lindbergh  to  accept  an 
active  duty  commission  as  a  member  of  the 
study  group.  Thisgroup,  known  astheKilner 
Board,  produced  a  five-year  plan  for  research 
and  development  within  the  Air  Corps.  The 
report  was  shortsighted  in  many  respects  but 
did  represent  the  immediate  needs  of  the  air 
arm.  Jet  propulsion  and  missiles,  for  exam¬ 
ple,  were  not  even  considered.14 

Lindbergh's  impact  was  immediate  but 
short-lived.  In  a  written  recommendation  for 
the  NACA,  Lindbergh  gained  support  for  an 
expanded  aeronautical  research  facility  to  be 
I  o  cated  at  M  of  fett  Fi  el  d,  Cal  i  for  n  i  a.  Thef  und¬ 
ing  was  approved  on  15  September  1939. 
That  same  morning,  Lindbergh  spoke  out 
against  American  participation  in  the  Euro¬ 


pean  war  on  three  major  national  radio  net¬ 
works.  President  Franklin  D.  Roosevelt  tried 
todissuadehimfromtakinghisviewsdi  rectly 
to  the  nation.  After  Lindbergh's  historic 
flight,  the  Guggenheim  Fund  had  invested 
$100,000  to  subsidize  a  national  tour  ex- 
pressl  y  desi  gned  to  generate  su  pport  for  avi  a- 
ti  on .  By  the  I  ate  1920s,  Li  nd  bergh  had  toured 
over  80  cities  and  influenced  millions  of 
Ameri  cans.  "Li  ndy"  wasaski  1 1  ed  commu  ni  ca- 
tor.  I  n  many  respects,  he  became  the  Ameri¬ 
can  spokesman  for  aviation.15  As  such,  his 
words  carried  an  inordinate  amount  of  influ¬ 
ence.  Fearing  a  major  effect  on  public  opin¬ 
ion,  FDR  promised  Lindbergh  a  new  cabinet 
post  if  he  remained  silent  concerning  Ameri¬ 
can  parti  ci  pati  on  i  n  theEu  ro  pean  war.  Ar  nol  d 
had  been  caught  in  the  middle  of  the  presi¬ 
dential  offer,  but  there  was  never  any  doubt 
in  the  general's  mind  that  Lindbergh  would 
turn  down  such  an  offer  and  speak  his  own 
mind.  Arnold  was  right.  Consequently,  Lind¬ 
bergh  "  resi  gned"  h  i  scorn  mi  ssi  on,  but  Ar  nol  d 
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A  J AT O  rocket  engine,  about  18  inches  long. 


In  1941,  Air  Chief  Marshal  Sir  Charles  Portal  and  Gen 
Arnold  arranged  the  transfer  of  the  Whittle  technology. 
The  photo  was  taken  just  prior  to  6  June  1944. 


had  already  taken  his  earlier  warnings  to 
heart.16 

Arnold's  public  campaigns  reflected  Lind¬ 
bergh's  warnings.  In  January  1939,  while 
speaking  to  the  Society  of  Automotive  Engi- 
neersin  Detroit,  Arnold— now  the  Air  Corps's 
No.  1  man— reemphasized  that  America  was 
fal  I  i  ng  behi  nd  i  n  ai  rcraft  devel opment.  H e  at- 
tri  butedthisfai  I  i  ngtoan  i  n  adequateprogram 
of  scientific  research.  He  stated: 

All  of  us  in  the  Army  Air  Corps  realize  that 
America  owes  its  present  prestige  and  standing 
i  n  the  ai  r  worl  d  i  n  I  arge  measure  to  the  money, 
time,  and  effort  expended  in  aeronautical 
experimentation  and  research.  We  know  that 
our  future  supremacy  in  the  air  depends  on  the 
brains  and  efforts  of  our  engineers. . .  ,17 

Hisdedication  to  continuous  research,  ex¬ 
perimentation,  and  development  was  more 
focused,  more  defined  than  it  had  ever  been, 
and  now  he  carried  the  message  across  the 
country. 

Arnold's  official  correspondence  reflected 
the  same  commitment  to  R&D.  In  a  memo- 
rand  u  m  to  th  eas  si  stant  sec  retary  of  war  dated 
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2  March  1939,  Arnold  vigorously  defended 
proposed  funding  for  research  and  develop¬ 
ment: 

The  work  of  the  large  number  of  aeronautical 
research  agencies  in  this  country  should  be 
afforded  government  support  and 
encouragement  only  through  a  single 
coordinating  agency  which  can  determinethat 
the  individual  and  collective  effort  will  be  to 
the  best  interests  of  the  Government.  The 
NACA  isthe  agency  designated  by  law  to  carry 
out  basic  aeronautical  research  and  its  own 
plant  and  facilities  cannot  cover  all  phases  of 
development.  Furthermore,  there  are  many 
public  or  semi-public  institutions  whose 
studentsor  other  research  personnel  are  wi  lling 
and  anxious  to  perform  useful  investigation 
that  will  contribute  to  a  real  advancement  of 
thevariousbranchesof  aeronautical  science.18 

As  a  member  of  the  NACA  M  ai  n  Commit¬ 
tee  si  nee  tak  i  ng  over  the  Ai  r  Corps,  Ar  nol  d  at- 
tendedthecom  mitteemeeti  ngsregu  larlyand 
was  fami  I i ar  with  the  worki  ngs  of  the  group. 
More  importantly,  he  was  acquainted  with 
the  other  Main  Committee  members  who  to¬ 
gether  read  I  ike  a  "Who's  Who"  in  American 
aviation.  Van  Bush,  Orville  Wright,  Charles 
Lindbergh,  and  Harry  Guggenheim  were  all 
members  of  the  Main  Committee  in  1939. 
Shortly  after  the  2  M  arch  memo  was  sent,  Ar¬ 
nold  established  an  official  liaison  between 
the  NACA  facilities  at  Langley  Field  and  the 
Air  Corps  Materiel  Division  at  Wright  Field. 
Arnold  assigned  Maj  Carl  F.  Greene  to  the 
post  in  an  effort  to  tighten  the  relationship 
between  thetwoorganizations.19Theattempt 
to  consolidate  R&D  programs  was  valiant, 
but  time  was  running  short.  Conflict  in 
Europe  assured  that  the  relationship  would 
never  mature. 

The  expanding  war  in  Europe  indicated 
that  a  posture  of  readiness  was  prudent  and 
necessary  for  the  United  States.  From  the  day 
that  Germany  invaded  Poland  in  September 
1939,  Arnold  realized  that  all  American  pro¬ 
duction  efforts  would  be  needed  just  to  build 
enough  ai  r  craft  of  ex  ist  i  ngdesignsto  createa 
fighting  air  force.  "For  us  to  have  expended 
our  effort  on  future  weapons  to  win  a  war  at 
hand,"  he  wrote  Gen  Carl  A.  Spaatz  in  1946, 


o 
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Arnold  departs  for  England  in  April  1941  on  the  "Clipper.” 

"would  be  as  stupid  as  trying  to  win  the  next 
war  with  outmoded  weapons  and  doc¬ 
trines.  "20  W  h  i  I  ethe  out  come  of  th  e  war  was  i  n 
question,  and  even  though  the  United  States 
was  not  yet  directly  i  nvolved,  Arnold  empha¬ 
sized  R&D  only  to  improve  weapons  or  air¬ 
craft  by  using  technologies  that  were  already 
on  the  drawing  board.  Essentially,  from  Sep- 
tem  ber  1939  un  til  thespri  ngof  1944,  the  ma¬ 
jority  of  Army  aviation  R&Deffortswerededi- 
cated  to  short-term  i improvements  in  existi ng 
technologies.21 

The  total  American  production  effort  that 
followed  Arnold's  early  fears  and  resignation 
shocked  everyone,  i  nd  udi  ng  Ar  nol  d.  By  Apri  I 
1943,  the  four-star  general  wrote  to  General 
Andrews,  now  air  commander  in  the  Euro¬ 
pean  theater,  "By  God,  Andy,  after  all  these 
years  itwasal  most  too  much— \  don't  i  mag  i  ne 
any  of  us,  even  in  our  most  optimistic  mo¬ 
ments,  dreamed  that  the  Ai  r  Corps  would  ever 
build  up  the  way  it  has.  I  know  I  .  .  .  never 
did."22  Airplane  production  became  one  of 
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the  major  reasons  for  American  airpower's 
evolution  into  a  massive  technological  sys¬ 
tem  by  1944.  Until  the  early  years  of  World 
War  Min  Europe,  theAmeri  can  ai  rcraft  i  n  dus 
try  was  still  in  its  infancy.  The  war  forced  it 
into  early  adolescence.  Despite  the  many 
chal  lengesinherentinthemassivebuildupof 
airplanes,  Arnold  still  found  time  to  push  for 
a  few  untested  technologies  that  showed  ex¬ 
ceptional  promise  while  also  pressing  his 
field  commanders  to  use  "science"  to  advan¬ 
tage  whenever  possible.23 

Themostspectacu  I  arof  thesetech  nol  o  gi  es 
wastheJATO  program  being  pursued  at  Cal¬ 
tech  since  the  NAS  meeting  in  November 
1938.  Si  nee  it  was  most  desirable  to  build  air¬ 
craft  that  car  ri  ed  heavy  bomb  I  oads,  the  prob- 
lems  of  high  wing  loading  on  initial  takeoff 
becameextremely  i  m  portant.  "I  n  many  cases 
the  maximum  allowable  gross  weight  of  an 
ai  rpl  ane  was  I  i  m  i  ted  sol  el  y  by  takeoff  con  si  d- 
erations.  One  of  the  many  methods  . . .  pro- 
posedfortheelimi  nationofthisdiffi  cultyin- 
volved  the  use  of  auxiliary  rocket  jets  to 
augment  the  available  thrust  during  takeoff 
and  initial  climb."24 The  net  result  was  an  in¬ 
crease  in  range  for  a  desired  payload.  Frank 
Malina,  "Homerjoe"  Stewart,  and  the  rest  of 
the"sui  cided  ub"  spent  most  of  1940  and  the 
first  half  of  1941,  developing  theJATO  sys¬ 
tem.  By  summer,  M  al  i  na's  team  was  ready  to 
flight-test  the  device.  Capt  Homer  Boushey 
flew  an  Air  Corps  Ercoupe  from  Wright  to 
March  Field,theselectedspotforthetest,  late 
in  July  1941.  After  a  failed  static  firing  re¬ 
sulted  in  a  spectacular  explosion,  the  rockets 
wereaf  fixed  to  theun  dersideof  theErcou  pe's 
wings,  near  the  wing  roots.  Despite  the  failed 
test,  it  was  decided  to  accomplish  an  an¬ 
chored  test-firing  of  the  rockets  attached  to 
the  plane.  Although  this  test  was  more  suc¬ 
cessful  than  the  previous  one,  fragments  of 
burning  pro  pel  lantandasmall  pieceofanoz- 
zlestill  burnedaforearm- sized  holeintheun- 
dersideof  the  Ercoupe  tail.  "Well,  at  least  it 
isn't  a  big  hole,”  one  of  the  onlookers  ob¬ 
served.  After  the  hole  was  patched,  a  success¬ 
ful  airborneconfi  dencefiringtestoftherock- 
ets  was  completed  on  6  August,  but  the  big 
test  was  yet  to  come.25 


On  12  August,  filled  with  newfound  confi¬ 
dence,  Boushey  strapped  himself  into  the  Er¬ 
coupe,  now  loaded  with  sixJATOs,  three  un¬ 
der  each  wing.  William  Durand,  long-time 
fri  end  of  Karman,  NACA  char  ter  mem  ber,  and 
chairman  of  NACA's  Special  Committee  on 
Jet  Propulsion,  had  been  invited  to  witness 
the  JATO  flight  test.  A  test  aircraft,  a  Piper 
Cub,  pi  lotedbyDr.ClarkMil  likan,  idled  next 
to  the  Ercoupe  waiting  for  the  soon-to-be- 
rocket  plane  to  release  brakes  Both  aircraft 
revved  their  engines  and  released  their 
brakes.  I  n  a  matter  of  only  afew  sec  onds,  hav¬ 
ing  reached  a  predetermined  speed,  Boushey 
ignited  his  rockets.  In  a  cloud  of  smoke,  fol- 
I owed  shortl y  by  the  crack  of  the  rocket  igni¬ 
tion,  the  Ercoupe  catapulted  into  the  air  and 
over  the  50-  foot  banner  that  marked  the  cal¬ 
culated  height  to  be  achieved  after  rocket  ig¬ 
nition.  The  Piper  Cub  appeared  to  climb  in 
slow  motion.  TheJATO  launch  had  been  a  re 
markabl  e  success.26 

It  was  so  successful  that  Karman  decided 
that  it  would  be  possible  to  launch  the  Er¬ 
coupe  on  rocket  power  alone,  sans  propel  ler. 
To  cover  up  thefact  that  the  prop  had  been  re 
moved,  the  Ercoupe  nose  was  plastered  with 
safety  posters  as  if  it  were  undergoing  some 
form  of  re  pai  rs.  "Be  AI  ert,  Don't  Get  H  urt! "  At 
I  east  theJATO  team  had  a  sense  of  humor.  He 
calculated  that  12JATO  engines  would  be  re 
quired  to  accomplish  the  first  American 
rocket-  powered  ai  r  pi  anefl  i  ght.  On  23  August, 
Boushey  strapped  in  one  more  time.  Karman 
had  calculated  that  at  least  25  knots  ground 
speed  would  be  needed  for  the  test  to  work 
properly,  so  it  was  decided  to  accelerate  to 
that  speed  and  then  fi  re  the  rockets.  But  how 
to  accelerate  to  the  requi  red  speed  without  a 
working  prop?  A  standard  pickup  truck  fitted 
with  a  long  rope  pul  led  out  on  the  runway  in 
front  of  the  propless  Ercoupe.  Boushey 
grabbed  the  rope  like  a  rodeo  bull  rider  and 
held  on  while  the  truck  accelerated  to  the  cal¬ 
culated  25  knots.  Boushey  released  the  rope, 
fired  the  rockets,  now  twice  as  loud  and 
smoky,  and  hurtled  10  feet  into  the  air  on 
rocket  power  alone.  He  had  enough  runway 
left  to  make  a  safe  landing  straight  ahead.  Ad¬ 
ditional  testing  continued  in  both  solid  and 
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liquid  auxiliary  propulsion  for  the  next  dec¬ 
ade.27  Arnold  pushed  this  program  because  it 
demonstrated  potential  for  increasing  the 
combat  range  of  his  heavy  bombers. 

Al  though  noti  ni  tial  lythemostspectacu  lar 
of  all  the  Air  Corps's  scientific  and  techno- 
I  ogi cal  research  programs,  Arnol  d's  di  rect  i  n- 
volvement  in  bringing  the  British  Whittlejet 
en  gi  neto  Amer  i  ca  begi  n  n  i  ng  i  n  Apri  1 1941  i  I- 
lustrated  his  personal  commitment  to  tech¬ 
nology  and  its  application  to  the  American 
war  effort.  As  in  1913,  Arnold  did  not  care 
where  the  technology  came  from.  If  it  bene 
fited  the  Air  Corps,  he  wanted  it.  So  it  was 
wi  th  theW  h  i  ttl  een  gi  n  eand  th  edevel  op  ment 
of  American  jet  ai  rcraft.28 

Throughout  1938,  Arnold  had  received 
Lindbergh's  reports  which  suggested  that 
some  German  pursuit  planes  were  capable  of 
speeds  exceedi  ng  400  M  PH  29  He  had  also  as- 
si  gned  Li  nd  bergh  to  the  Ki  I  ner  Board  i  n  an  ef¬ 
fort  to  project  R&D  requi  rements  for  the  Ai  r 
Corps.  Whether  Lind  bergh  had  been  "duped" 
bytheNazison  preplanned  factory  toursdur- 
ing  hisvisitsto  Germany  turned  out  to  beir- 
relevant.  Lindbergh  had  convinced  Arnold 
that  the  Air  Corps  should  begin  research  that 
would  lead  to  a  500  MPH  fighter.  Arnold's 
constant  quest  for  better  technologies  and 
equipment  forced  a  confrontation  with 
George  W.  Lewis,  director  of  aeronautical  re¬ 
search  at  NACA.  Hap,  at  that  moment  not 
very  happy,  wanted  to  know  "why . . .  we  [i  n 
the  Army  Air  Corps]  haven't  got  one  [a  400- 
plus  MPH  fighter]."  Lewis  replied,  "Because 
you  haven't  ordered  one."30  Arnold  was  furi¬ 
ous.  A  lengthy  dialogue  followed  during 
which  Arnold  discovered  that  Lewis  was  well 
aware  that  the  technology  to  build  faster 
planes  had  existed  for  sometime.  Lewis  had 
not  suggested  bui  Id  i  ngonebecauseit  wasnot 
NACA'sfunction  to  dictate  what  the  military 
should  or  should  not  bui  Id.  To  Arnold,  NACA 
was  not  acting  like  a  true  team  player.  The 
general  might  have  even  considered  Lewis's 
attitude  unpatriotic.31  This  incident  over¬ 
shadowed  the  many  successful  programs 
NACA  had  undertaken  during  Arnold's  ten¬ 
ure. 


Havi  ng  I ost  trust  i  n  the  worki  ngs  and  I ead- 
ership  of  NACA,  Arnold  resorted  to  other  ci¬ 
vilian  agencies  in  an  effort  to  capitalize  on 
W  h  i  ttl  e's  j  et  engi  ne  i  nformati  on  made  avai  I  - 
ableto  him  by  thecom  bi  ned  ap  proval  of  Lord 
Beaverbrook,  who  was  in  charge  of  all  pro¬ 
duction;  Sir  Henry  Tizard,  scientific  expert; 
Col  M  oore-  Barbazon ,  mini  ster  of  ai  r  craft  pro- 
duction;  and  Air  Chief  Marshal  Sir  Charles 
Portal  in  April  1941.  Although  NACA  took 
stepstowardjetenginedevel  opmentdi  rected 
by  the  1941  Durand  Board  (formed  in  March 
1941  at  Arnold's  request),  importing  the 
plans  and  an  en  gi  nefrom  Britai  n  wasthegen- 
eral's personal  achievement.32  In  September, 
hetooktheseplansand  created  aseparate,  su¬ 
persecret  production  team  that  included 
Larry  Bell  of  Bell  Aircraft  and  Donald  F. 
"Truly"  Warner  of  General  Electric  (GE).  GE 
was  selected  because  of  previous  work  done 
on  "turbo-supercharging"  (under  the  guid- 
anceof  San  ford  M  oss),  a  pro  cesssi  mi  I  ar  i  n  na¬ 
ture  to  the  turbojet  concept.33  The  project 
military  representative  was  Col  Benjamin 
Chidlaw.  This  Bel  l/GE  team  was  so  secret  that 
only  15  men  at  Wright  Field  knew  of  its  exis¬ 
tence.  The  contracts  with  GE  had  been  hand¬ 
written  andtransmitted  i  n  person  byArnold's 
personal  liaison,  Maj  Donald  J.  Keirn.  Keirn 
recalled  that  the  first  GE  contract  was  for  a 
turboprop  which  was  being  built  in  Schenec¬ 
tady,  New  York,  while  the  Whittle  engine 
project  was  undertaken  at  West  Lynn,  M  assa- 
chusetts.  The  three  Durand  Board  engine 
teams— one  at  Westinghouse,  a  second  spon¬ 
sored  by  the  NACA,  and  the  first  GE  project— 
were  unaware  that  Arnold  had  directed  Chid¬ 
law  to  get  a  jet  in  the  air  under  absolute  se¬ 
crecy.34  "Gen.  Arnold,"  Chidlaw  asked  bewil¬ 
dered,  "How  do  you  keep  the  Empire  State 
Building  a  secret?"  Sternly,  Arnold  replied, 
"You  keep  it  a  secret."35 

The  supersecret  engine  was  assembled  at 
Lynn,  Massachusetts,  under  the  project  title 
"Super-charger  Type  #1."  At  Larry  Bell's  fac¬ 
tory,  theai  rframeproj  ect  recei  ved  an  ol  d  pro¬ 
gram  number  so  as  not  to  arouse  any  suspi- 
cion.  The  workers  themselves  were 
segregated  from  each  other  so  that  even  the 
members  of  the  team  were  not  totally  sure 
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The  “Supersecret”  XP-59A  team:  Bob  Stanley,  Bell  test  pilot;  Col  Benjamin  Chidlaw,  program  director;  Maj  Don  Keirn  and 
Maj  Ralph  Swofford,  liaison  officers;  and  Larry  Bell. 


what  they  werebui  I  d  i  ng.  TheArmy  Ai  r  Forces 
(AAF)  of  fi  cerwho  wasto  bethefi  rst  Ameri  can 
military  man  to  fly  a  jet,  Col  Laurence  "Bill" 
Craigie,  never  revealed  his  mission,  even  to 
his  wife,  who  found  out  about  it  in  January 
1944  with  the  rest  of  the  country.  Craigie  re 
called  that  "the  only  project  I  know  of  that 
was  more  secret  was  the  atomic  bomb." 36 

On  2  October  1942,  the  Bell  XP-59Aflew 
th  ree  ti  mes.  The  f  i  rst  two  f  I  i  ghts  were  pi  I  oted 
by  Bob  Stanley,  a  Bell  test  pilot  and  Caltech 
graduate,  and  thethi  rd  was  flown  by  Colonel 
Craigie.  In  actuality,  the  plane  had  flown  for 
the  fi  rst  ti  me  duri  ng  taxi  tests  on  30  Septem¬ 
ber  and  agai  n  on  1  Octo  ber,  but  Larry  Bel  I  i  n- 
sisted  that  the  first  flight  was  not  "official" 
until  the  brass  hats  were  present  as  wit¬ 
nesses.37  The  internal  "cloak  of  secrecy"  was 
so  effective  that  the  general  NACA  member¬ 


ship  had  heard  only  rumors  of  the  technol¬ 
ogy.  Only  William  Durand  himself  had  been 
informed  of  Arnold's  Whittle  project  but  he 
was  sworn  to  secrecy.  The  day  the  XP-59A 
flew,  he  was  the  only  member  of  NACA  who 
knew  of  the  existence  of  the  plane.  In  fact,  he 
was  at  M  uroc  Dry  Lake,  Cal  ifornia,  the  day  of 
the  first  "official"  flight.38 

Itwasnotuntil  7Janu  ary  1944 thattherest 
of  Amer  i  ca,  i  n  cl  ud  i  ng  M  rs.  Crai  gi  e,  found  out 
about  the  fl  i  ght.  The  1/1/ ashington  Post  carried 
thei  n  accu  ratefront-pagehead  I  i  ne  "U  .S.  M  ak- 
ing  Rocket  War  Plane,"  which  detailed  the 
events  of  15  months  earlier.39 The  develop¬ 
ment  of  the  XP-59A  can  I  egi  ti  matel  y  becal  I  ed 
the  fi  rst  Ai  r  Force  "skunk  works"  project. 

America's  development  of  the  jet  engine 
was  a  typi  cal  exampl  e  of  how  Arnol  d  uti  I  i  zed 
technological  advancement  in  attempting  to 
improve  Army  Air  Forces  capability.  Once 
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The  XP-59A ’s  I -A  engine,  “Son  of  Whittle. 


aware  of  a  particular  technology,  he  decided 
whether  or  not  it  was  applicable  to  AAF  air¬ 
planes  or  their  combat  capability.  As  late  as 
January  1939,  for  example,  Arnold  had 
stated,  "Because  of  the  high  efficiency  and 
flexibility  of  operation  of  the  controllable 
propeller  as  it  exists  today,  it  will  be  many 
years  beforeany  meansof  pro  pul  si  on,  such  as 
rocket  or  jet  pro  pul  si  on,  can  beex  pected  on  a 
large  scale.”40  But  British  engine  develop¬ 
ments,  coupled  with  the  underpinnings  of 
early  American  turbojet  concepts,  and  the 
promising  work  done  at  GALCIT  Project  #1 
during  1940,  convinced  him  that  jets  and 
rockets  held  significant  potential  for  his  air 
forces.  Arnold  always  wanted  the  most  ad¬ 
vanced  capabilities  for  hisairplanes.  But  dur¬ 
ing  the  period  1939-1944,  he  wanted  them 
within  two  years,  no  later.41 

Once  convinced  of  a  program's  efficacy, 
he  gathered  trusted  scientists,  engineers,  and 
of  f  i  cers.  Then ,  usi  ngtheforceof  h  i  s  per  son  al- 
ity,  hedi  rected  what  hewanted  donewith  the 


Charles  “Boss”  Kettering  (left),  Arnold,  and  William  S. 
Knudsen  discuss  production  plans  on  19  August  1940. 
The  massive  effort  at  times  surprised  even  Arnold. 
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Bob  Stanley  and  Col  Laurence  “Bill”  Craig  ie  flew  the  first  three  flights  of  the  XP-59A  “officially”  on  2  October  1942  at  Mu  roc 
Dry  Lake,  California. 


technology.  His  teams  were  given  consider¬ 
able  latitude  in  accomplishing  the  task  and 
rarely  failed  to  produce  results.42  Some  who 
had  served  on  these  "Hap-directed"  task 
forces  had  private  reservations  about  speci¬ 
fied  tasks.  "You  never  thought  the  things  he 
asked  you  to  do  were  possi  ble,"  one  Dougl  as 
Aircraft  engineer  recalled,  "but  then  you 
went  out  and  did  them."43  Colonel  Chid  law's 
XP-59Ateam  was  one  glittering  example. 

TheXP-59Awasan  exceptional  pro  gram  in 
that  it  seemed  to  vio  lateAr  nol  d'sgen  eral  ten¬ 
dency  to  ex  pend  R&D  effortsonlyon  current 
production  equipment  from  late  1939  until 
mid-1944.  But  Arnold  saw  the  possibility  for 
unbelievable  capability  from  continuous  re¬ 
search  con  cern  i  ngj  ets.  H  een  vi  si  oned  ai  rcraft 
capable  of  speeds  exceedi  ng  1,000  M  PH  and, 
despite  criticism,  completely  believed  in  the 
future  of  jets.  Arnold,  having  seen  the  British 
GlosterMeteorduringitsini  tial  ground  tests, 
realized  that  the  first  jets  would  not  be  the 
production  models.  Instead,  he  felt  it  more 


i  important  to  get  a  jet  ai  rcraft  flyi  ng  and  then 
work  on  the  modifications  necessarytomake 
it  combat  worthy.  Perhaps  he  remembered 
the  I  esson  of  Billy  Mitchell's  Bari  i  ng  bomber, 
which  had  provided  vital  dataand  production 
tech  niqueseven  though  itwasan  operational 
failure.  Additionally,  Arnold  wasableto  get  a 
substantial  jump  on  the  program  by  promis¬ 
ing  the  Bri  t  i  sh  an  i  m  proved  for  mul  afor  h  i  gh- 
speed,  high-temperature  turbine  bladesin  re¬ 
turn  for  all  available  British  jet  experimental 
data  and  an  en  gi  ne.  As  i  t  stood,  jetair  craft  di  d 
not  have  the  necessary  range  to  be  of  much 
value  to  the  AAF,  who  would  soon  be  flying 
missions  from  England  to  Germany.  Conse¬ 
quently,  until  the  problem  of  limited  range 
was  solved,  the  production  effort  was  not 
pushed  as  hard  as  that  of  combat-proven  air¬ 
craft.  For  that  reason,  American  jets  did  not 
contribute  directly  to  the  World  War  II  vic¬ 
tory 44  Arnold's  push  for  the  B-29  Superfor¬ 
tress  can  be  better  understood,  however,  in 
light  of  his  perception  of  the  importance  of 
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The  GB- 1  was  specifically  designed  to  keep  aircraft  away  from  enemy  flak  belts.  Two  were  loaded  on  specially  modified 
B- 1 7s,  and,  although  ineffective,  were  a  stepping  stone  to  “smart  bombs.  ” 


combat  range  to  mission  success.  This  was 
particularly  true  for  operations  i  n  the  Pacific, 
although  the  airplane  was  not  designed  spe 
ci f i  cal  I  y  for  that  theater. 

Another  Hap-directed  project  was  estab¬ 
lished  while  the  XP-59A  was  under  develop¬ 
ment.  In  May  1942,  Arnold  ordered  the  for¬ 
mation  of  the  Sea-Search  Attack 
Development  Unit  (SADU).  This  unit  was 
composed  of  scientists  from  MIT,  the  Na¬ 
tional  Defense  Research  Committee  (NDRC), 
and  operations  personnel  from  the  Navy  and 
theArmyAir  Forces.  Total  control  of  all  assets 
havi  ng  to  do  with  submari  ne  destructi on— re¬ 
search  and  development,  production,  even 
combat  execution— fell  to  this  organization. 
Arnold  viewed  this  specific  task  with  such 
high  priority  that  he  attached  the  unit  di¬ 
rectly  under  his  command,  eliminating  all 
bureaucratic  obstacles  to  mission  accom¬ 
plishment.45  Having  seen  "Ameri can- 
version"  radars  at  Fort  Monmouth,  New  Jer¬ 
sey,  as  earl  y  as  M  ay  1937,  Gen  eral  Ar  nol  d  was 
satisfied  with  the  potential  that  radar  had 


“Weary  Willie”  (sometimes  “Weary  Willy”)  aircraft  served 
a  dual  purpose:  they  eliminated  useless  surplus  from  the 
inventory  and  furthered  the  development  of  remotely 
piloted  missiles. 
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demonstrated  and  pushed  hard  for  combat 
capabi I ity  in  that  area. 

The  multicavity  magnetron,  which  made 
short  waveradarpracti  cal ,  wasa  British  i  n  ven- 
tion.  In  April  1942,  Dr.  Edward  L.  Bowles, 
from  the  MIT  Radiation  Laboratory 
(RADLAB),  was  assigned  as  a  special  consult¬ 
ant  for  radar  installations.  Arnold's  commit¬ 
ment  and  Bowles's  expertise  helped  make 
SADU  an  extremely  effective  unit.  Arnold  re¬ 
minded  Spaatz  of  the  ultimate  impact  of 
SADU  and  the  devel  opment  of  mi  crowavera- 
darin  aletterafterthewar.  "Theuseof  mi  cro- 
wave  search  radars  during  the  campaign 
agai  nstthesu  b  mari  newasmai  n  I  y  i  n  stru  men¬ 
tal  i  n  endi  ng  the  menace  of  the  U-boats.  Ger¬ 
many  had  no  comparable  radar,  or  any  coun¬ 
ter  mea  sures agai  nst  it.  I  n  fact,  for  a  I  ong ti  me 
the  Germans  were  not  even  aware  of  what  it 
was  that  was  revealing  the  position  of  their 
subs  so  frequently."46  As  Arnold  counted  on 
Caltech  for  much  of  his  aeronautical  advice, 
he  depended  on  MIT  for  similar  advice  con¬ 
cerning  electronic  advances,  particularly  ra¬ 
dar. 

In  fact,  it  was  German  (and  eventually 
J  apa  nese)  treach  ery  i  n  thecon  duct  of  thewar, 
particularly  with  U-boats,  that  jolted  Arnold 
i  nto  an  attemptto  reki  n  dl  ean  ear  I  i  er  pet  proj¬ 
ect:  the  "Flying  Bug."  Although  using  the 
World  War  I  surplus  Bugs  was  actively  con¬ 
sidered  during  the  war,  the  idea  was  finally 
dismissed  due  to  the  relatively  short  range  of 
the  weapon  (only  200  miles).  Other  projects, 
however,  did  result  from  this  initial  rekin¬ 
dling.  In thefal I  of  1939,  Arnold  wrotehisold 
friend  Charles  Kettering,  now  vice  president 
of  General  M  otors,  want  ingto  devel  op  "glide 
bombs"  to  be  used  if  war  came.  Arnold  envi¬ 
sioned  adevicethat  could  beused  bythehun- 
dreds  that  might  keep  his  pilots  away  from 
enemy  flak  barrages.  He  wanted  the  weapon 
to  glide  one  mile  for  each  one  thousand  feet 
of  al  ti  tude,  carry  a  si  z  abl  e  amou  nt  of  h  i  gh  ex- 
plosives,  have  a  circular  error  of  probability 
(CEP)  less  than  one-half  mile,  and  cost  less 
than  seven  hundred  dollars  each.  Kettering 
was  convinced  that  it  could  be  done  fairly 
quickly.  By  December  1942,  theGB-1  (glide 
bomb)  was  well  under  development  and  by 


spring  1943  was  being  used  in  Europe.  Al¬ 
though  theGB-1  pro  vi  ded  some  pro  tecti  on  to 
American  airmen,  it  was  highly  inaccurate. 
Si  nee  the  AAF  held  closely  to  the  doctrine  of 
precision  bombing,  the  GB-1  was  quickly 
shelved.47  The  GT-1,  a  glide  torpedo,  was 
somewhat  moresuccessful  andsawsomeuse 
in  the  Pacific  theater.  The  development  of 
the  glide  bomb  series  of  weapons,  which 
later  included  radio  steering  and  television 
cameras,  demonstrated  one  thing  very 
clearly:  General  Arnold  was  not  completely 
sold  on  manned,  daylight,  precision  bomb¬ 
ing  doctrine. 

As  the  air  war  progressed,  B-17  and  B-24 
bombers  literally  began  to  wear  out.  These 
surplus  bombers  occupied  valuable  ramp 
space  and  even  more  valuable  maintenance 
time.  By  late  1943,  General  Arnold  had  di¬ 
rected  Brig  Gen  Grandison  Gardner's  Eglin 
Field  engineers  to  outfit  these  "Weary  Wil¬ 
lies"  with  automatic  pilots  so  that  the  air¬ 
planes,  both  B-17sand  B-24s,  could  be  filled 
with  TNT  or  liquid  petroleum  and  remotely 
flown  to  enemy  targets.  The  idea  behi  nd  Pro¬ 
ject  Aphrodite  was  to  crash  the  orphan  air¬ 
craft  into  the  target,  a  large  city  or  industrial 
complex,  detonating  the  explosives.  General 
Spaatz  utilized  several  of  these  "guided  mis¬ 
siles"  in  the  fall  of  1944  against  targets  in 
Europe.  The/  were  largely  unsuccessful  be¬ 
cause  they  were  easy  to  shoot  down  before 
they  reached  thetarget  area.  At  Yalta,  shortly 
afterthefirstWi  1 1  ieswereused  i  n  com  bat,  the 
British  vetoed  further  Aphrodite  missions  be¬ 
cause  of  possible  German  retaliation  to  the 
undeniable  "terror"  nature  of  the  weapon. 
Weary  Willies  were  grounded  after  Yalta, 
much  to  General  Arnold's  disappointment. 

Interestingly,  Project  Aphrodite  clearly  in¬ 
volved  the  use  of  a  nonprecision  weapon  sys¬ 
tem.  Yet,  Arnold  staunchly  supported  its  de¬ 
velopment  well  before  Germany  launched  its 
first  V-l  at  England  in  the  early  morning 
hours  of  13  June  1944.  Not  only  were  Willies 
capable  of  carrying  large  amounts  of  explo¬ 
sives,  using  them  as  guided  missiles  assured 
that  none  would  remain  in  American  stock- 
pi  I  es.  Ar  nol  d  remem  bered  thepai  n  ful  Li  berty 
engi  ne  I essons from  Worl d  War  I  production 
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days.  Hedidn'twant  B-17sflyingadecadeaf- 
terthiswarwasoverastheDH-4haddone.48 

The  importance  of  Aphrodite  was  not  its 
impact  on  the  outcome  of  the  war.  Arnold 
had  no  great  hopes  for  theulti  mate  decisive¬ 
ness  of  these  "area  bombing"  weapons. 
Rather,  Aphrodite  demonstrated  Arnold's 
willingness  to  supplement  precision¬ 
bombing  doctrine  in  an  effort  to  save  the 
lives  of  American  airmen,  particularly  since 
he  was  feeling  confident  that  the  war  in 
Europe  was  essential  ly  under  control  by  late 
spring  1944.  In  a  staff  memo,  Arnold  ex¬ 
plained  that  he  di  dn  't  care  if  the  W i  1 1  i  es  were 
actually  radio  controlled  or  just  pointed  at 
the  enemy  and  allowed  to  run  out  of  gas.49 
Aphrodite  did  provide  an  opportunity  to  test 
new  auto  mated  pi  loti  ngtech  nol  ogy  i  n  acom- 
bat  situation.  Additionally,  and  more  impor¬ 
tantly,  destroy  ingwearybombersmaderoom 
for  new  airplanes  that  the  prescient  Arnold 
knew  the  ai  r  forces  woul  d  need  after  the  war 
ended. 

AI  though  Ar nol  d  wasdeter  mi  ned  to  ri d the 
inventory  of  useless  machines,  in  most  com¬ 
bat  situations  he  preferred  manned  bombers 
to  Willies.  In  November  1944,  Arnold  re¬ 
minded  Spaatz  of  the  salvage  rules  for  dam¬ 
aged  aircraft:  "The  accelerated  activities  of 
our  fighting  forces  in  all  theaters  makes  it  in¬ 
creasingly  important  that  we  utilize  our  ma¬ 
terial  resourcestothemaxi  mum,  notonlyfor 
the  sake  of  the  economy,  but  also  in  order 
thatthegreatestpossi  blepressurebebrought 
to  bear  against  the  enemy."50  The  experi¬ 
enced  Arnold  realized  that  to  win  a  war  one 
side  must  "try  and  kill  as  many  men  and  de¬ 
stroy  as  much  property  as  you  can .  I  f  you  can 
getmechani  cal  machinesto  do  this, then  you 
are  savi  ng  I  i  ves  at  the  outset." 51  At  th i  s  poi  nt, 
though  willing  to  try  nonprecision  methods 
on  occasion,  Arnold  realized  that  technology 
had  not  surpassed  the  abilities  of  manned 
bombersi  n  accu  racyorgui  I  eforaccom  pi  ish- 
ingthat  mission.52 

Having  established  and  tested  hisworking 
pattern,  General  Arnold  began  actively  plan¬ 
ning  for  the  future  of  ai  rpower.  N  AC  A  meth- 
odology  under  George  Lewis  left  Arnold  feel- 
ing  let  down,  particularly  in  the  field  of 


advanced  aircraft  research.53  And  although 
W  ri  ght  Fi  el  d  had  been  vi  tal  to  AAF  pro  ducti  on 
research  and  problem  solving,  personnel 
shortages  made  long-range  studies  a  simple 
impossibility.  Additionally,  Arnold  said  he 
was  irritated  with  the  Materiel  Division  engi¬ 
neers'  no-can-do  attitude.  Perhaps  frustrated 
was  a  better  description.  Arnold  once  told  a 
gathering  of  Materiel  Division  engineers,  "I 
wish  some  of  you  would  get  in  and  help  me 
row  this  boat.  I  can't  do  it  alone."54  Finally, 
any  requestforfor  mal  assi  stancef  rom  Van  ne 
var  Bush,  now  chief  of  the  OfficeofSci  entific 
Research  and  Development  (OSRD),  was  not 
an  op  ti  on  for  Ar  nol  d-even  though  OSRD  and 
its  predecessor,  the  NDRC,  had  played  a  vital 
role  during  the  war,  particularly  with  radar 
and  the  development  of  the  atomic  bomb. 
Bush's  attitude  toward  theJATO  project  had 
proved  to  Arnold  that,  although  an  excellent 
electrical  engineer,  Bush  was  no  visionary. 
Bush  once  told  Major  Keirn,  Whittle  project 
li  ai  sonoffi  cer,thattheAAF"wouldbefurther 
along  with  thejetenginehadtheNDRCbeen 
brought  i  nto  the  jet  engi  ne  busi  ness,"  sarcas- 
tically  adding,  "but  who  am  I  to  argue  with 
Hap  Arnold?"55  The  general  and  the  OSRD 
chief  held  widely  different  views  concerning 
military  involvement  in  R&D  that  appeared 
di  ametri  cal  lyopposed.  Bush  bel  i  evedthatthe 
mi  I  itary  shoul  d  be  ex  cl  uded  from  any  typeof 
research  other  than  production  R&D.  Arnold 
was  adamant  i  n  thebel  i  ef  that  I  ong-term  R&D 
also  required  military  input  lest  the  civilian 
world  drive  the  development  and  implemen- 
tati  on  of  ai  rpower  doctri  ne  and  pol  i  cy.  Thei  r 
personal  differences  likely  began  to  develop 
in  1938-1939  when  Bush  held  the  reins  at 
NACA  and  Arnold  served  on  its  Executive 
Committee.  Itappeared that theyjust did  not 
I  ike  each  other. 

For  the  most  part,  the  problems  discussed 
here  have  been  related  to  the  immediate 
needsoftheAAF.TheWhittlejetengineprob- 
lem  was,  perhaps,  the  only  exception.  Arnold 
likelyjusti  fiedtheproj  ect  based  on  hisacqui- 
sition  of  British  plans  and  hardware,  which 
essenti  al  I  y  brought  the  Army  Ai  r  Forces  up  to 
speed  with  the  rest  of  the  world.  While  deal¬ 
ing  with  these  "short-term"  research  prob- 


110  AIRPOWER  JOURNAL  FALL  1997 


Left  to  right:  Maj  Gen  Ben  Chid law,  Col  Edward  Deeds,  Orville  Wright,  and  Brig  Gen  Bill  Craig  ie  (the  first  military  jet  pilot) 
watch  a  P-80  being  flown  by  a  young  Chuck  Yeager  at  the  AA F  Fair  at  Wright  Field  in  1 945.  Orville  had  seen  the  Wrights  ’ 
invention  evolve  into  an  immense  technological  system. 


lems,  which  always  involved  availabletech- 
nol  o  gi  es,  Ar  nol  d  had  formed  strong  opi  n  i  ons 
about  the  maj  or  parti  ci  pantsi  n  theAmeri  can 
scientific  and  research  communities.  Lack 
of  faith  in  NACA,  exasperation  with 
Wright  Field,  and  the  incompatibility  of 
OSRD/NDRC  philosophy  with  Arnold's  con¬ 
victions  convinced  him  that,  if  he  were  to 
have  an  effective  long-term  plan  fortheAAF, 
an  i  n  de  pend  ent  ex  pert  pan  el  of  free-  th  i  n  ki  ng 
civilian  scientists,  given  initial  direction  by 
theAAF,  was  the  only  answer.  As  he  had  said 
in  differ entwayson  several  occasions,  thefu- 
ture  of  American  supremacy  in  the  air  de¬ 
pended  on  the  brai  ns  and  effortsof  en  gi  neers 
and  scientists.  Now  that  the  European  war 
was  wi  ndi  ng  down  and  the  ai  r  war  was  defi¬ 
nitely  won,  Arnoldturnedhisthoughtsto  the 
d  i  s  tan  t  f  u  tu  re  of  th  e  Army  Ai  r  Fo  rces.  H  i  s  cal  I 
to  ac  ti  on  came  i  n  theform  of  a  memo  from  an 


old  friend  and  supporter  of  airpower,  Gen 
George  C.  Marshall.  On  26  July  1944,  Mar¬ 
shall  wrote:  "TheAAF  should  now  assume  re¬ 
sponsibility  for  research,  development,  and 
development  procurement."56 The  impatient 
Arnold  saw  an  immediate  opportunity  to  act. 
Arnold  had  already  decided  that  America's 
leading  aeronautical  scientist,  Theodore  von 
Karman,  whom  he  had  known  and  trusted 
si  nee  the  early  1930s,  was  the  man  he  needed 
at  the  head  of  the  Army  Ai  r  Force  Long  Range 
Development  Program.57 1 n  November  1944, 
the  Karman  Committee  became  the  AAF  Sci¬ 
entific  Advisory  Group  (SAG).  In  December 
1945,  SAG  published  Toward  New  Horizons,  a 
report  that  served  as  Arnol  d's  tool  for  I  i  n ki  ng 
technological  advancement  to  the  develop¬ 
ment  of  the  US  Ai  r  Force. 

In  summarizing  Arnold'sstance on  tech¬ 
nological  ad  vance  men  t  an  d  R&  D  wi  th  i  n  th  e 
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Air  Corps,  three  distinct  time  periods  are  re¬ 
vealed.  Prior  to  the  fall  of  1939,  Arnold  sup¬ 
ported  long-term  research  that  held  promise 
for  the  entire  aviation  community  over  the 
coming  decades.  Immediately  after  the  Ger¬ 
man  invasion  of  Poland,  Arnold  shifted  the 
posture  of  research  and  development  in  the 
Air  Corps  away  from  long-term  projects  to¬ 
ward  short-term,  quick-impact,  operational  - 
oriented  R&D.58  With  few  exceptions,  Ar- 
nold'seffortsinproductionand  production 
R&D  through  1944  provided  massive  fleets 
of  technically  advanced  aircraft  and  weap¬ 
ons  that  were  used  byAmeri  cansandtheAl- 
lies.  Thejet  air  plane-abending  of  his"pro- 
duction  R&D  only"  rule  during  the  war 
years— held  so  much  potential  that  Arnold 
felt  obli  gated  to  taketherisk  involved  in  re¬ 
search  and  development  in  that  area.  Ar¬ 
nold  himself  saw  jet  aircraft  as  a  "signpost 
to  the  future"  rather  than  a  tool  for  the 
present.59 
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